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COMPUTING DEVICE INTERACTION WITH promise , or the like , when controlling the settings of the 
SURROUNDING ENVIRONMENT zone to attempt to accommodate all of the users currently in 

the zone , such as when there is a conflict between the 
BACKGROUND preferred settings of two or more users . In some examples , 

5 the portable computing devices may include wearable com 
People use computing devices for a variety of purposes , puting devices , such as augmented reality glasses , watch 

such as making telephone calls , texting , accessing the Inter type or other strap - mounted computing devices , computing 
net , sending and receiving email , instant messaging , main- devices incorporated into articles of clothing , and so forth , 
taining their calendars , viewing movies and television as well as other types of portable computing devices such as 
shows , playing music , reading electronic books , socializing , 10 smart phones , tablets , laptops , electronic book reader 
playing games , navigating , working , and numerous other devices , and the like , additional examples of which are given 
functions . These computing devices have become increas below . 
ingly portable and we le , such that users may often have In some examples , detection of one or more portable 
a computing device on or about them virtually at all times . computing devices in a particular location , such as within a 
Finding ways to enhance the lifestyle of the users of these 15 particular zone in an interior space or other surroundings , 
computing devices continues to be a priority . may cause a service computing device to carry out changes 

to the environment of the zone . As one example , a sensor 
BRIEF DESCRIPTION OF THE DRAWINGS may detect that the portable computing device is in the 

particular location , and may communicate this information 
The detailed description is set forth with reference to the 20 to one or more service computing devices able to send to 

accompanying figures . In the figures , the left - most digit ( s ) of control a controllable device associated with the location . In 
a reference number identifies the figure in which the refer- some cases , the one or more service computing devices may 
ence number first appears . The use of the same reference include a cloud - based or otherwise remote service comput 
numbers in different figures indicates similar or identical ing device . Additionally , or alternatively , the one or more 
items or features . 25 service computing devices may include a local service 
FIG . 1 illustrates an example system configured for con- computing device , and the system might or might not 

trolling a surrounding environment based on interaction with include a remote computing device . 
one or more portable computing devices according to some In some examples , the portable computing device itself 
implementations . may determine its current location and may communicate 
FIG . 2 illustrates an example system configured for con- 30 this information to the service computing device . The infor 

trolling a surrounding environment based on interaction with mation communicated to the service computing device may 
one or more portable computing devices according to some further include sensor information , such as biometric data of 
implementations . the user or other sensor info ation , which may be used 

FIG . 3 illustrates an example user interface for controlling when determining any changes to the environment of the 
settings of controllable devices according to some imple- 35 current location . When multiple portable computing devices 
mentations . are at the same location , there may be conflicts between 

FIG . 4 illustrates an example framework for controlling explicit and / or implicit preferred settings of the associated 
settings of controllable devices according to some imple- users . For instance , the settings to be applied may be defined 
mentations . or determined according to respective user profiles of the 

FIG . 5 illustrates select components of an example por- 40 users . Accordingly , in response to detecting a conflict 
table computing device according to some implementations . between settings for two or more user profiles , the service 
FIG . 6 illustrates select components of an example service computing device may apply one or more rules to resolve the 

computing device according to some implementations . conflict when determining the settings to be applied for 
FIG . 7 is a flow diagram illustrating an example process controlling the environment . For example , dependent on the 

for resolving a settings conflict according to some imple- 45 particular system or device being controlled the settings may 
mentations . be changed based on at least one of determining a priority , 

FIG . 8 is a flow diagram illustrating an example process such as based on a hierarchy of the users , or determining a 
for controlling a controllable device based at least in part on middle ground between two or more desired settings . 
a bodily condition of a user according to some implemen- In some cases , the portable computing devices themselves 
tations . 50 may send instructions to change one or more settings in the 

environment . For instance , the portable computing device 
DETAILED DESCRIPTION may determine its own current location and may commu 

nicate with one or more controllable devices associated with 
Some implementations herein include techniques and that location for adjusting the settings of the environment in 

arrangements for enabling portable computing devices to 55 accordance with the preferences of the user of the portable 
interact with or cause a change in a surrounding environ- computing device . Under this scenario , when multiple por 
ment . For instance , various aspects of the surrounding table computing devices are at the same location , the mul 
environment may be adjusted based on detection of a tiple portable computing devices may determine among 
portable computing device as being in a particular location themselves a particular portable device that will resolve a 
and / or based on receiving information from the portable 60 conflict in the settings to be applied to the environment . 
computing device . Examples of environments that may be Examples of settings of the controllable devices that may 
controlled include interior spaces , such as a home of a user , be changed to effect a change in the environment of a 
an office of a user , an automobile interior of the user , or any location may include light settings , climate control settings , 
of various other locations , additional examples of which are entertainment system settings , security system settings , 
provided further below . Furthermore , when multiple differ- 65 appliance settings , or settings of other controllable elec 
ent users are in the same room or other type of zone , tronic systems . Accordingly , various aspects of the environ 
implementations herein may determine a priority , a com- ment surrounding the users of the portable computing 
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devices may be automatically changed based on determina- to the particular types of portable computing devices 104 
tion that the users are currently located in a particular zone illustrated in FIG . 1. Each portable computing device 104 
or other location . Further , sensor input may also be used to may be associated with a respective user 106. For instance , 
determine a current condition or other context at the loca- a first user 106 ( 1 ) is illustrated as wearing a first portable 
tion , and may be a trigger for changing the settings of the 5 computing device 104 ( 1 ) configured as augmented reality 
controllable devices associated with the location . For glasses ; a second user 106 ( 2 ) is illustrated as wearing a 
instance , a camera on a portable computing device may second portable computing device 104 ( 2 ) configured as a 
sense a glare on a television screen , or excessive light watch or other wristband type of computing device ; and a 
directed toward a user's eyes , and based on this sensed third user 106 ( 3 ) is illustrated as carrying a third portable 
information , settings for the shades in the room may be 10 computing device 104 ( 3 ) configured as a smart phone . 
changed so that the shades are automatically closed in The surrounding environment in this example is an inte 
response to the sensed information . Similarly , low - light rior space 102 , which may be a home , an office , a hospital , 
areas can be detected to automatically turn on lights or open a hotel room , an automobile interior , or any other location 
the shades when the user is in an area with insufficient where it may be desirable to have the surrounding environ 
lighting . For example , context information obtained from 15 ment automatically adjust to user preferences for the com 
one or more sensors may indicate that the user has opened fort , security and convenience of the user of a portable 
a book and requires more light for reading . Additionally , a computing device . In this example , the interior space 102 is 
temperature sensor on the portable computing device or in divided into three rooms or other type of zones 108. In some 
the zone can be used to control thermostat settings for a cases , the zones may correspond to rooms , and may be 
climate control system based on biometric sensor informa- 20 defined based on one more wall boundaries . In other case , 
tion determined by the portable computing device with the zones may be defined based on a radius around a portable 
respect to the user . Further , a microphone on the device can computing device , or by other suitable techniques . Thus , the 
be used to detect the volume of audio currently playing in first user 106 ( 1 ) and the second user 106 ( 2 ) are in a first zone 
the zone , such as from a television or other entertainment 108 ( 1 ) and the third user 106 ( 3 ) is in a second zone 108 ( 2 ) . 
system . This information may be used to adjust the volume 25 In addition , a fourth user 106 ( 4 ) is located in a third zone 
level to conform to user - specified levels , such as based on 108 ( 3 ) ; however , rather than having an associated portable 
observed previous listening habits of the user , or based on computing device , the fourth user has an identification item 
expressed preferences of the user . 110 , such as a radio frequency identification ( RFID ) tag . For 

In addition , a portable computing device may present a instance , the identification item 110 may be included in any 
user interface to enable the user to specify custom prefer- 30 wearable article or may even be permanently attached or 
ences for various environmental settings . Furthermore , the implanted into the fourth user 106 ( 4 ) , and may be used to 
portable computing devices may include various types of sense the presence of the fourth user 106 ( 4 ) when the fourth 
sensors that may be calibrated to accurately sense the user 106 ( 4 ) is in any of the zones 108 ( 1 ) -108 ( 3 ) . 
environment and / or user conditions , such as when the por- Each zone 108 may include , or may have associated 
table computing devices are used to detect ambient tem- 35 therewith , one or more controllable devices 112 , and one or 
perature , ambient lighting , device location and / or biometric more environment sensors 114. The controllable devices 112 
information representing a bodily condition of the user . may be any controllable device that affects or otherwise 

Additionally , the portable computing devices may include interacts with the environment of the zone , such as , for 
various types of communication interfaces , such as for close example , lighting ( e.g. , overhead lights , table lamps , floor 
range communications ( e.g. , Near Field Communication 40 lamps , colored lighting , and natural lighting ) , climate con 
( NFC ) , Bluetooth® , etc. ) , and / or other wireless communi- trols ( e.g. , thermostat , window controls , ceiling fans , and 
cations ( e.g. , cellular or Wi - Fi ) . These communication inter- fireplace ) , entertainment systems ( e.g. , music players , tele 
faces may be used for communications with network access vision , various different media ) , appliances ( e.g. , domestic 
points , other portable computing devices , the service com- robots , dishwasher , coffeemaker , pet feeder ) , security sys 
puting device and / or the controllable devices in the sur- 45 tems ( e.g. , surveillance cameras , alarms , door locks , garage 
rounding environment . Accordingly , in some examples , each door controls ) , and so forth . 
portable computing device may be able to communicate Instructions may be sent to the controllable devices 112 
with the controllable devices over a network ( such as via for controlling various settings of the controllable devices 
Wi - Fi ) or directly ( such as through short - range communi- 112. As one example , the controllable devices 112 may be in 
cations ) . Alternatively , in other examples , the service com- 50 communication with one or more networks 116 , such as 
puting device may communicate with the controllable through a wired or wireless connection , using any suitable 
devices over a network or directly based on information communication technologies . Additionally , in 
received from or about the portable computing devices . examples , the controllable devices 112 may be able to 

For discussion purposes , some example implementations communicate directly with the portable computing devices 
are described as including portable computing devices in a 55 104 such as through a close - range radio communication 
home or other interior space environment . However , the protocol or other suitable communication technologies . For 
implementations herein are not limited to the particular clarity of illustration , only five controllable devices 112 ( 1 ) 
examples provided , and may be extended to other types of 112 ( 5 ) are illustrated in this example ; however numerous 
devices and other types of environments , as will be apparent other controllable devices may be implemented in other 
to those of skill in the art in light of the disclosure herein . 60 examples according to the techniques herein . Thus , the first 

FIG . 1 illustrates an example system 100 for controlling zone 108 ( 1 ) includes a first controllable device 112 ( 1 ) , a 
a surrounding environment , such as an interior space 102 , second controllable device 112 ( 2 ) , and a third controllable 
based on interaction with one or more portable computing device 112 ( 3 ) . Additionally , the second zone 108 ( 2 ) includes 
devices according to some implementations . In this a fourth controllable device 112 ( 4 ) , and the third zone 
example , three portable computing devices 104 are illus- 65 108 ( 3 ) includes a fifth controllable device 112 ( 5 ) . 
trated ; however , implementation’s herein are not limited to Each zone 108 may include one or more environment 
any particular number of portable computing devices 104 , or sensors 114. The environment sensors 114 may include 

some 
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various different types of sensors , such as temperature Additionally , the network access point 118 may also serve 
sensors , motion sensors , ambient light sensors , RFID sen- as a sensor for determining the proximity of the portable 
sors , microphones , cameras , and so forth . The environment computing device 104 to one of the zones 108 in the 
sensors 114 may include the ability to communicate with the surrounding environment . For example , signal strength of a 
one or more networks 116 , such as through a wired or 5 communication signal received from the portable computing 
wireless connection . Additionally , in some examples , the device 104 may indicate the zone 108 in which the portable 
environment sensors 114 may include the ability to com- computing device 104 is currently located . Furthermore , the 
municate with the portable computing devices 104 such as controllable devices 112 may also include communication 
through near - field communications , infrared communica- interfaces that are able to detect communications with the 
tions , and so forth . portable computing device 104 and which may provide 

The one or more networks 116 may include a local area information as to the zone 108 in which the portable 
network ( LAN ) , a wide area network ( WAN ) , such as the computing device 104 is located . 
Internet , or any combination thereof , and may include both Additionally , in some examples , some or all of the por 
wired and / or wireless communication technologies , includ- table computing devices 104 may include built - in identifi 
ing Wi - Fi and cellular communication technologies , as well cation items 110 , such as RFID tags , to enable identification 
as wired or fiber optic technologies . As one example , the one of the portable computing devices 104 as being in a par 
or more networks 116 may include a network access point ticular zone 108 using RFID technology . Alternatively , some 
118 such as a wireless router , a network switch , or the like . of the users 106 may have identification items 110 in 
The one or more networks 116 may further be in com- 20 addition to portable computing devices 104. Further , as 

munication with one or more service computing devices 120 another example , facial recognition , body recognition , or 
that may include one or more modules which , when other user recognition technology , may be used to determine 
executed , configure the one or more service computing a current zone 108 of the users 106 , in addition to , or as an 
devices 120 to provide services that include controlling the alternative to , relying on communications from the portable 
settings of the controllable devices 112. The service com- 25 computing devices 104. Numerous other variations will be 
puting device ( s ) 120 and the portable computing devices apparent to those of skill in the art having the benefit of the 
104 may communicate and interact with one another over disclosure herein . 
the one or more networks 116 using any combination of As one example , suppose a user 106 having a portable 
suitable communication and networking protocols , such as computing device 104 enters into one of the zones 108. One 
Internet protocol ( IP ) , transmission control protocol ( TCP ) , 30 of the environment sensors 114 in the zone 108 may detect 
hypertext transfer protocol ( HTTP ) , cellular communication that the portable computing device 114 has entered the zone 
protocols , and so forth . In some examples , the service 108. For instance , a motion detector included in the envi 
computing device ( s ) 120 may include a local service com- ronment sensors 114 may detect motion of the user , which 
puting device , such as a personal computer or local server , may cause the environment sensor 114 to poll the zone 108 
which may also be able to communicate with the portable 35 to determine whether a portable computing device 104 is 
computing devices 104 , the controllable devices 112 and / or currently present in the zone 108. As one example , the 
the environment sensors 114 by other communication tech- environment sensor 114 may send a radio single to deter 
nologies , such as close - range communications , wired com- mine an identity of the portable computing device 104. As 
munications , etc. In other examples , the service computing another example , the environment sensor 114 may send a 
device ( s ) 120 may include one or more cloud - based or 40 signal to the service computing device 120 in response to 
otherwise remote servers , such as may be provided by a detecting motion in the zone 108 , and in response , the 
service providing entity . In still other examples , the service service computing device may poll the zone for a portable 
computing devices 120 may include both a local service computing device 104. As still another example , the portable 
computing device and one or more remote service comput- computing device 104 may send a notification to the service 
ing devices . 45 computing device 120 upon determining that it has entered 

Each portable computing device 104 may include one or a new zone 108. For instance , the portable computing device 
more communication interfaces ( not shown in FIG . 1 ) to 104 may determine its own location using one or more 
enable the portable computing devices 104 to communicate onboard sensors , such as a GPS device , a camera , or a 
with the service computing device ( s ) 120 and with each communication interface that is able to determine signal 
other through the one or more networks 116 and / or via other 50 strengths from one or more of the environment sensors 114 , 
communication technologies . For example , the portable the network access point ( s ) 118 , or the controllable devices 
computing devices 104 may be able to communicate with 112. Numerous other techniques for detecting the presence 
each other , the service computing devices 120 , the environ- of a portable computing device 104 in a particular zone 108 
ment sensors 114 , and / or the controllable devices 112 and / or identifying the portable computing device 104 will be 
through one or more of the Internet , cable networks , cellular 55 apparent to those of skill in the art having the benefit of the 
networks , local wireless networks ( e.g. , Wi - Fi ) , close - range disclosure herein . 
wireless connections ( e.g. , Bluetooth® , Bluetooth® 4.0 In some cases , upon determining that the portable com 
Low Energy , Wi - Fi Direct , IrDA or other infrared commu- puting device 104 is present in the zone 108 and the identity 
nication ) , near field communications ( e.g. , NFC RFID ) , of the portable computing device 104 , the environment 
wired networks , and direct wired connections ( e.g. , USB , 60 sensor 114 may send a message to the service computing 
Apple Lightning® , HDMI® , Thunderbolt® ) , or any other device 120 that includes portable computing device infor 
suitable communication technology . For instance , in some mation 122. Alternatively , the portable computing device 
examples , the portable computing devices may support itself may send presence information , such as the portable 
acoustic - based data transfer . Thus , one or more of radio- computing device information 122 , to identify itself to the 
signal - based data transfer , light - based data transfer , acous- 65 service computing device 120. In some examples , the por 
tic - based data transfer , or any other suitable communication table computing device information 122 may include addi 
technology may be used for inter - device communication . tional information such as one or more preferred user 
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settings for one or more of the controllable devices 112 , user sensor information 138 may relate to a condition or other 
attributes , and the like , as discussed additionally below . context of the surrounding environment , such as an ambient 
A user profile may be established or determined for each temperature , an ambient light level , an audio level , or the 

user or other entity . For instance , each individual user may like . Additionally , or alternatively , the sensor information 
have a corresponding user profile that may include settings 5 138 may provide information related to a condition or other 
implicitly determined for the user , settings expressly speci- context of the respective user . Examples of the sensor 
fied by the user , and other user preferences , as well as information 138 may include biometric sensor information 
attributes of the user , a user setting history , stored biometric to indicate an internal bodily condition of a user , such as 
sensor information for the user , and various other types of heart rate , body temperature , breath rate , perspiration level , 
user information . Further , entities other than a user of a 10 blood pressure , blood sugar level , blood enzyme levels , 
portable computing device may have user profiles . For cholesterol levels and other aspects of blood chemistry , and 
instance , any human , animal or object may have a respective so forth . Further , other sensor information 138 , such as 
user profile that may be applied to a zone , such as through accelerometer information and gyroscope information may 
recognition of an associated identification item 110 , or indicate whether the user 104 is exercising , sitting still , the 
through other recognition techniques . In addition , groups of 15 user's body position , and so forth . 
people , animals or objects may also have their own user In some examples , the sensor information 138 may be 
profiles in some cases . As another example , each zone may sent continuously or periodically from each portable com 
have a default user profile that may be applied when another puting device 104 to the service computing device 120 while 
user is not present in the zone . For instance , the default user the portable computing device 104 is within the interior 
profile may be configured to conserve energy , maintain 20 space 102 , or within a threshold distance of the interior 
security of the zone , and the like . space 102 or other surrounding environment . For instance , 

The service computing device 120 may include a control the biometric sensor information indicating the bodily con 
module 124 that is executed on the service computing device dition of the user may be sent continuously to the service 
120 to control the settings of the controllable devices 112 at computing device 120 , which is able to use this information 
least partially in response to determining that a particular 25 to adjust the settings of the various controllable devices 112 
portable computing device 104 associated with a particular based on the updated biometric sensor information or other 
user 106 is present in a particular zone 108 of the surround- context information determined from the sensor information 
ing environment 102. In some examples , the control module 138 provided by each portable computing device 104 , as 
124 may include or may access a settings determination well as the sensor information that may be provided by the 
module 126 that may determine settings to be applied to one 30 environment sensors 114 in each zone 108 . 
or more of the controllable devices 112 in response to Based on the sensor information 138 received from the 
determining that a particular portable computing device 104 portable computing device 104 , the settings determination 
is in a particular zone 108 . module 126 may determine one or more settings to be 

The settings determination module 126 may compare the applied to one or more of the controllable devices 112 
portable computing device information 122 with previously 35 associated with the zone 108. For instance , if the sensor 
stored portable computing device information 128 to deter- information 138 indicates that the user 106 is exercising , 
mine an identity of the user and / or a user profile associated such as walking or running on a treadmill , the settings 
with the portable computing device 104. The settings deter- determination module may determine from the settings rules 
mination module 126 may further determine any expressed 130 and / or the settings model 132 to lower the ambient 
or implicit user preferences for the controllable device 40 temperature in the zone 108 in which the user is exercising , 
settings and / or a current detected context for the particular turn on a ceiling fan , open a window , or the like . 
zone 108 and the particular user 106. As one example , In addition , having two portable computing devices 104 
suppose that the user 106 has indicated a preference ( either ( 1 ) and 104 ( 2 ) in the same zone 108 ( 1 ) can complicate the 
expressly or implicitly ) for the ambient lighting to be low in setting determination process , such as when the desired 
the morning and brighter in the afternoon . The portable 45 settings for the various controllable devices 112 ( 1 ) -112 ( 3 ) 
computing device 104 and / or the environment sensors 114 are not the same between the two respective users 106 ( 1 ) 
may include an ambient light sensor that sends an indication and 106 ( 2 ) . When the implicit or expressed settings of two 
of the current brightness of the ambient lighting in the zone users are not the same , the settings determination module 
108 to the settings determination module 126. The settings 126 may determine that a settings conflict exists . In antici 
determination module 126 may check one or more settings 50 pation of such conflicts between the setting preferences of 
rules 130 , which may include expressed or implicit user two or more users , the service computing device ( s ) 120 may 
preferences , or other default rules for setting the controllable include a conflict resolution module 140 that may apply one 
devices 112. Additionally , the settings determination module or more conflict resolution rules 142 for resolving the 
126 may also , or alternatively , employ a settings model 132 conflict . In some situations , the conflict resolution rules 142 
to determine a current context of the user and / or the zone . 55 may be based at least in part on the type of controllable 
The settings determination module may further refer to device 112 over which the conflict exists . For instance , in the 
controllable device information 134 for determining which case that the controllable device is a fireplace , the settings 
controllable devices are associated with the zone 108 and the may be limited to on or off , and therefore , the setting 
current settings of those controllable devices 112. As dis- selected may be based on a priority between the users , such 
cussed additionally below with respect to FIG . 4 , the settings 60 as based on a user hierarchy or other context information . As 
determination module 126 may use this information to another example , in the case of that the controllable device 
determine one or more device control instructions 136 to 112 is a thermostat or other device having a range of settings , 
send to one or more of the controllable devices 112 . averaging the preferred settings or some other mathematical 

In some examples , sensor information 138 from one or function may be applied to determine a middle to resolve the 
more sensors ( not shown in FIG . 1 ) included with the 65 conflict . 
portable computing device 104 may be used to control one As an example , suppose that the preference of a first user 
or more of the controllable devices 112. For instance , the 106 ( 1 ) is that the ambient room temperature be 71 ° F. and 
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that the preference of the second user is that the ambient information 138 such as for a predetermined period time 
room temperature be 75 ° F. In some cases , the conflict e.g. , for the past week , past month , etc. This stored biometric 
resolution rule may specify that the ambient room tempera- sensor information may be subsequently provided to a 
ture be set to be the average of the two specified tempera- doctor , hospital etc. , by the user 106 such as when seeking 
tures , i.e. , 73 ° F. in this example . As another example , 5 treatment for a bodily condition . In some examples , the 
suppose that the second user is elderly or an infant , and less stored biometric sensor information may be protected by 
able to tolerate cold , while the first user is not . Consequently , encryption technology such as using a public key - private 
the second user's preference may take priority over the first key pair or other suitable encryption technology that may be 
user's preference , and the conflict resolution rule may implemented to protect the privacy of the user 106 of the 
specify that the ambient room temperature be set to 75 ° F. 10 portable computing device 104 . 
Thus , the conflict resolution rule may be determined based Alternatively , in other examples , the user may elect to 
on attribute information about each of the users , such as the provide the sensor information 138 and / or portable comput 
age of each of the users , or other information determined ing device information 122 to surrounding environments in 
about the users , such as based on received biometric sensor public locations as well . For example , public or semi - public 
information . Accordingly , in some examples the settings 15 locations , such as retail shops , restaurants , hospital rooms , 
module and / or the conflict resolution module may have hotel rooms , and so forth , may be able to accommodate user 
access to attribute information about each of the user such as preferences for one or more controllable device settings on 
age , sex , health conditions , whether parental controls apply , behalf of the user , such as ambient temperature settings , 
as well as expressed user preferences for room temperature , lighting settings , background music preferences , or the like . 
room lighting , background music , types of entertainment , 20 As one example , suppose that the user 106 having the 
security system settings , and so forth , for establishing a portable computing device 104 enters a retail store that 
hierarchy among the users or other priority . Further , if an includes a service computing device 120. The service com 
explicit hierarchy of users exists for one or more zones , or puting device 120 may receive portable computing device 
the entire environment , then this hierarchy information may information 122 and / or sensor information 138 from the 
also be employed by the conflict resolution module 140 for 25 portable computing device 104. For instance , the portable 
establishing and enforcing a priority in the conflict resolu- computing device information 122 may include one or more 
tion rules 142. For example , if one of the users is a parent expressed user preferences for certain settings of control 
and the other is a child , then in some cases the parent may lable devices in the retail store , such as for preferred ambient 
have an explicit hierarchy over the child for some types of temperature , preferred ambient lighting , preferred type of 
controllable devices , such as volume control , and the par- 30 background music , and so forth . Based on the user prefer 
ent's settings may be given priority over the child's settings . ences included with the portable computing device infor 

Further , the conflict resolution module 140 may learn mation 122 or based on the sensor information 138 , the 
from user responses the implementation of some conflict service computing device of the retail store may adjust the 
resolution rules for changing the rules or generating new settings of one or more controllable devices in the retail store 
rules to be applied to certain users or groups of users . Thus , 35 to accommodate the preferences of the user or the current 
rather than having the users manually set up a large number biometric readings of the user . For example , the service 
of conflict resolution rules for various situations during a computing device 120 of the retail store may change the 
initial set up stage , conflict resolution rules 142 may be background music to play a particular type of music 
learned or otherwise established over time based on expressed as a preference of the user , may change the 
observed user actions , direct user inputs , and / or determined 40 lighting to a preferred coloration of the user , etc. As another 
user attributes . For instance , in the example above , supposed example , if the biometric readings of the user indicate that 
that the conflict resolution module 142 applies an averaging the user has been exercising , the service computing device 
rule to set the thermostat to 73 ° F. and , subsequently , one of may lower the ambient temperature , turn on a ceiling fan , 
the users changes the setting either manually or using a user and so forth . Further , when multiple users are in the same 
interface of the portable computing device 104 to 75 ° F. If 45 location , conflicts may be resolved , as discussed above , by 
this happens on several occasions , the conflict resolution the conflict resolution module 140 , such as based on conflict 
module 142 may change the conflict resolution rule with resolution rules 142. Additionally , the retail shop may have 
respect to these two users 106 ( 1 ) and 106 ( 2 ) so that the its own default user profile that may normally be applied , 
second user's preference for 75 ° F. takes priority over the and conflicts between the default user profile and the user 
first user's preference . This learning process may be applied 50 profiles of one or more shoppers may be resolved based on 
to changing or otherwise independently generating numer- various conflict resolution rules , as discussed herein . 
ous other conflict resolution rules 142 . Further , as another example , settings of controllable 
As mentioned above , in some examples , the portable devices in an automobile or other vehicle may be controlled 

computing device 104 may continuously or periodically using techniques similar to those discussed above . For 
provide the sensor information 138 to the control module 55 example , when a first user 106 ( 1 ) gets into the driver seat or 
124. Consequently , the portable computing device 104 may other interior space of the vehicle , one or more sensors in the 
be configured to stop sending the sensor information 138 automobile may detect the presence of the first user 106 ( 1 ) , 
when the user 106 leaves the surrounding environment , such such as based on detecting the presence of the portable 
as to ensure the privacy of the user in public locations . For computing device 104 ( 1 ) of the first user 106 ( 1 ) , based on 
instance , the portable computing device 104 may be con- 60 detection of an identification item 110 , or based on user 
figured to stop sending the sensor information 138 when the recognition of the first user 106 ( 1 ) . Various settings of the 
portable computing device 104 determines that it is located automobile may then be adjusted to the expressed or learned 
a threshold distance from the interior space 102 or other preferences of the first user such as preferred seat , steering 
surrounding environment , such as a threshold distance from wheel and rearview mirror position , preferred radio station , 
the home of the user , office of the user , etc. Furthermore , in 65 preferred suspension settings , and so forth . 
some examples , the portable computing device 104 may In addition , as discussed above , not all users 106 may 
store the biometric sensor information and other sensor have portable computing devices 104. For example , the 
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fourth user 106 ( 4 ) may have an identification item 110 , such present , and that the parental controls should override the 
as an RFID tag or other detectable identifier . Alternatively , setting preferences of the first and second users indicating 
the environment sensors 114 and / or the service computing that parental controls do not need to be applied . Conse 
device ( s ) 120 may include a facial recognition , body rec- quently , the control module 124 may send device control 
ognition , or other user recognition capability . Accordingly , 5 instructions 136 to the controllable device 112 ( 1 ) to pause or 
when a particular user 106 enters into one of the zones 108 , turn off the movie while the fourth user 106 ( 4 ) is determined 
the settings of the controllable devices 112 in that zone 108 to be present in the first zone 108 ( 1 ) . Should the first user 
may be adjusted to accommodate the particular user 106 106 ( 1 ) or the second user 106 ( 2 ) determine that the presen 
based on determining that the particular user 106 has entered tation of the movie can continue , one of these users may 
into the zone . Thus , when the fourth user 106 ( 4 ) enters into 10 provide a user input to override the setting determined by the 
the third zone 108 ( 3 ) , the environment sensors 114 ( 3 ) may settings determination module 126 and the conflict resolu 
send a signal to the service computing device 120 including tion module 140. For example , the first user 106 ( 1 ) or the 
identifying information that enables the service computing second user 106 ( 2 ) may make a manual input to a user 
device 120 to identify the fourth user 106 ( 4 ) as being present interface presented by the respective computing device 104 , 
in the third zone 108 ( 3 ) . In response , the settings determi- 15 as discussed additionally below , may make a verbal com 
nation module 126 may perform a procedure similar to that mand that is detected by a microphone of the portable 
discussed above upon recognition of a user in a zone 108 , computing device 104 or the environment sensors 114 , or 
and may determine device control instructions 136 for may manually change a control of the controllable device 
controlling the settings of the controllable device 112 ( 5 ) 112 ( 1 ) , such as with a remote control or using a control on 
associated with the zone 108 ( 3 ) . 20 the controllable device 112 ( 1 ) itself . 

In some examples , the identification item 110 may be an As another example , the system 100 may be used to 
RFID tag . The RFID tag may include a write - once - read- monitor the whereabouts of a particular user 106 , such as an 
many area for maintaining permanent or fixed information . infant or child . As discussed above , the system may recog 
Additionally , in some cases , the RFID tag may include a nize the location of the child in one of the zones 108 such 
rewritable area for maintaining rewritable information , such 25 as based on the presence of the identification item 110 , or 
as user preferences for controllable device settings of one or based on user recognition techniques , such as facial recog 
more controllable devices 112. For example , the fixed infor- nition , body recognition etc. A parent may establish that the 
mation may include basic user identification information , child should be present in one or more particular zones 108 
such as user's name , a user ID , an RFID tag serial number , during one or more specified time periods . Consequently , the 
a user account identifier , and / or various other types of 30 management module 124 may be configured to send a 
permanent user information or information that can be used notification to the parent when the child is not located in one 
to identify the user . On the other hand , the rewritable of the particular zones 108 during the specified time period . 
information may include setting information or other user Additionally , a lag - time or other type of hysteresis may be 
preference information for the controllable devices 112 that applied in some implementations when changing the set 
may change over time . Further , in other examples , the 35 tings of some controllable devices . For instance , if a user 
identification item 110 may merely include fixed informa- 106 is merely passing through a particular zone 108 , it may 
tion and / or the identification item 110 may include other be undesirable for the settings of certain types of control 
types of technology , such as a barcode , a magnetic strip , and lable devices 112 to be changed . As one example , suppose 
so forth . that the first user 106 ( 1 ) is in the first zone 108 ( 1 ) when the 

In addition , suppose that the fourth user 106 ( 4 ) enter 40 second user 106 ( 2 ) enters . The control module 124 may wait 
enters the first zone 108 ( 1 ) while the first user 106 ( 1 ) and the for a threshold period of time , or may check other context 
second user 106 ( 2 ) are still in the zone 108 ( 1 ) . Upon information for the second user 106 ( 2 ) before determining 
determining that the fourth user 106 ( 4 ) has entered the first how to change the settings for certain types of controllable 
zone 108 ( 1 ) , the settings determination module 126 may devices 112 , such as thermostats , lighting , entertainment , 
determine whether any settings of the controllable devices 45 etc. Thus , if the second user 106 ( 2 ) remains in the first zone 
112 ( 1 ) -112 ( 3 ) should be adjusted to accommodate the pres- 108 ( 1 ) for more than the threshold period , or if other context 
ence of the fourth user 106 ( 4 ) . In some cases , such as in the information indicates that the second user intends to stay in 
case that fourth user 106 ( 4 ) is identified by an RFID tag , the the first zone 108 ( 1 ) ( e.g. , the second user sits down in a 
settings to be applied to the surrounding environment for the chair ) , then the control module 124 may begin to adjust the 
fourth user 106 ( 4 ) may be read from the RFID tag of the 50 temperature , lighting , etc. , according to any conflict resolu 
fourth user . In other examples , the settings may be saved in tion rules . As another example , where the controllable 
a storage location of the service computing device 120 . device includes lighting , the user 106 may be detected as 
Further , during determination of the settings for the fourth approaching a zone 108 that is currently unoccupied , and the 
user 106 ( 4 ) , the conflict resolution module 140 may be used lights in the zone 108 may be turned on as the user 
to resolve any conflicts between the settings for the first user 55 approaches the zone 08. The lights may be subsequently 
106 ( 1 ) , the second user 106 ( 2 ) , and the fourth user 106 ( 4 ) . turned off again with little time lag if the user passes through 
As one example , suppose that the fourth user 106 ( 4 ) is a and exits the zone 108 . 

child or infant and that one of the controllable devices 112 ( 1 ) Similarly , if the control module 124 receives sensor 
is a home entertainment system that includes parental con- information indicating that the second portable computing 
trol capability . Further , suppose that the first user 106 ( 1 ) and 60 device 104 ( 2 ) has been removed from the first zone 108 ( 1 ) , 
second user 106 ( 2 ) are currently watching an R - rated movie while the first portable computing device 104 ( 1 ) remains in 
that is unsuitable for viewing by the fourth user 106 ( 4 ) . the first zone 108 ( 1 ) , this may indicate that the second user 
Consequently , when the service computing device 120 deter- 106 ( 2 ) has departed from the first zone 108 ( 1 ) , while the first 
mines that the fourth user 106 ( 4 ) has entered the first zone user 106 ( 1 ) remains in the first zone 108 ( 1 ) . The control 
108 ( 1 ) , the conflict resolution module 140 may apply the 65 module 124 may wait until a threshold period of time has 
conflict resolution rules 142 , which may include a rule that elapsed following the departure of the second user 106 ( 2 ) , or 
parental controls should be applied when the fourth user is may check other user context information before changing 
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one or more settings to conform to the user profile of the first conflict could occur between device control instructions 136 
user 106 ( 1 ) . For example , if context information indicates issued by the multiple portable computing devices 104 ( 1 ) 
that the second user 106 ( 2 ) has gone to the kitchen to grab and 104 ( 2 ) . As one example , suppose that the first user 
a snack and will likely be going back to the first zone 108 ( 1 ) , 106 ( 1 ) having the first portable computing device 104 ( 1 ) is 
the settings on the controllable devices 112 ( 1 ) -112 ( 3 ) in the 5 already in the first zone 108 ( 1 ) when the second user 106 ( 2 ) 
first zone 108 ( 1 ) may not be changed . However , following having the second portable computing device 104 ( 2 ) enters 
elapse of a threshold period of time or receipt of other the zone 108 ( 1 ) . Communication may be established 
context information ( e.g. , the second user is lying down in between the first portable computing device 104 ( 1 ) and the 
another zone ) , the control module 124 may change the second portable computing device 104 ( 2 ) using any of the 
settings for one or more of the controllable devices 112 ( 1 ) - 10 techniques discussed above , such as by direct communica 
112 ( 3 ) to the settings corresponding to the user profile of the tion or polling , notification from the environment sensors 
first user 106 ( 1 ) , who remains in the first zone 108 ( 1 ) . 114 ( 1 ) , or any other suitable communication technique . As 

Additionally , the hysteresis may not be applied to all types one example , the control module 124 on the first portable 
of controllable devices 112 or in all situations . For instance , computing device 104 ( 1 ) may communicate with the corre 
in the parental control example mentioned above , the paren- 15 sponding control module 124 on the second portable com 
tal controls may be applied to stop playing the R - rated movie puting device 104 ( 2 ) for establishing one of the portable 
as soon as the child enters the first zone , or may be applied computing devices 104 as the primary or managing portable 
even earlier , such as when the child is detected in the second computing device 104. For example , the selection of the 
zone 108 ( 2 ) and detected movement of the child indicates managing portable computing device may be determined in 
that the child is likely to be heading toward the first zone 20 any of numerous ways , such as based on the first device to 
108 ( 1 ) in which the R - rated movie is currently being pre- enter the zone 108 , or a pre - established hierarchy of the 
sented . Additionally , different threshold periods of time may users 106 of the portable computing devices 104 , such as 
be applied to different types of controllable devices . Numer- may be contained in the conflict resolution rules 142 or 
ous other variations and applications will be apparent to through any other suitable technique . 
those of skill in the art having the benefit of the disclosure 25 In this example , suppose that the first portable computing 
herein . device 104 ( 1 ) is established as the managing portable com 
FIG . 2 illustrates an example system 200 for controlling puting device . Accordingly , the second portable computing 

a surrounding environment based on interaction with one or device 104 ( 2 ) sends any desired device settings 202 to the 
more portable computing devices 104 according to some first portable computing device 104 ( 1 ) rather than to the 
implementations . In the example of FIG . 2 , one or more of 30 controllable devices 112. The first portable computing 
the portable computing devices 104 may include the control device 104 ( 1 ) may resolve any conflicts between the desired 
module 124 , the settings determination module 126 , the device settings 202 of the second user 106 ( 2 ) and the desired 
settings rules 130 , the settings model 132 , the controllable device settings of the first user 106 ( 1 ) using the conflict 
device information 134 , the conflict resolution module 140 , resolution techniques discussed above with respect to FIG . 
and the conflict resolution rules 142 , in addition to , or as an 35 1. The first portable computing device 104 ( 1 ) may then send 
alternative to , these elements being included in the service device control instructions 136 to the respective controllable 
computing devices 120. In some cases , only one of the device 112 for setting the controllable device ( s ) 112 accord 
portable computing devices 104 may include these elements , ing to the settings determined by the conflict resolution 
while in other cases a plurality of the portable computing module 140 . 
devices 104 may include some or all of these elements . 40 In some examples , the second computing device 104 ( 2 ) 
Further , in some examples , the service computing device ( s ) may send sensor information to the first portable computing 
120 may be eliminated from the system 200 . device 104 ( 1 ) , such as for enabling the first portable com 

In some implementations , each portable computing puting device to determine a context of the second user 
device 104 ( 1 ) -104 ( 3 ) may interact directly with the control- 106 ( 2 ) in the manner discussed above . In other examples , 
lable devices 112 in the surrounding environment , such as by 45 the second portable computing device 104 ( 2 ) may provide 
sending device control instructions 136 to one or more of the its own sensor information to its own control module 124 , 
controllable devices 112. For instance , the portable comput- may determine desired device settings 202 based at least in 
ing devices 104 may communicate with the controllable part on its own sensor information , and may then send the 
devices 112 via the one or more networks 116 or by direct desired device settings 202 to the first portable computing 
communication with particular controllable devices 112 50 device 104. As still another example , each portable com 
through any of the communication techniques discussed puting device 104 ( 1 ) and 104 ( 2 ) may determine its own 
above . Additionally , in some cases the environment sensors desired device settings based on its own sensor information , 
114 may sense a presence of users without portable com- and may send the desired device settings to the service 
puting devices 104 , such as the user 106 ( 4 ) , through the computing device ( s ) 120 , which any conflicts . 
identification item 110 or through other recognition tech- 55 Numerous other variations will be apparent to those of skill 
niques as discussed previously . In such cases , a service in the art in light of the disclosure herein . 
computing device 120 may still be employed , or one of the FIG . 3 illustrates an example user interface ( UI ) 300 that 
portable computing devices 104 may act in place of the may be accessed by a user 106 of a portable computing 
service computing device 120 for performing the functions device 104 for establishing or changing one or more settings 
for controlling the controllable devices in the environment . 60 of one or more controllable devices 112. In this example , the 

Furthermore , when multiple portable computing devices UI 300 is divided into individual zone settings 302 and 
104 are present in a particular zone 108 of the interior space general environment settings 304. For instance , for each 
102 , the multiple portable computing devices 104 may individual zone 108 discussed above , various controllable 
resolve any conflicts among themselves . In the illustrated devices 112 , if present in , or otherwise associated with , the 
example of FIG . 2 , the first portable computing device 65 particular zone 108 , may have their settings adjusted via the 
104 ( 1 ) and the second portable computing device 104 ( 2 ) are UI 300. Examples of the controllable devices may include 
located in the same first zone 108 ( 1 ) . Consequently , a lighting settings 306 , climate settings 308 and entertainment 

may resolve 
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settings 310. Examples of electric lighting settings 312 that ing the settings determination module 126 , and may send 
may be controlled include overhead lighting 314 , lamps 316 , device control instructions 136 to the television to control 
and ambient color 318 of the lighting . Additionally , in some the television volume in accordance with the detected user 
cases settings for natural lighting 320 may also be controlled input . As another example , such as in the case of a wrist 
such as through powered window shades , electrochromic 5 mounted portable computing device 104 , an accelerometer 
windows , or the like . or other sensor on the portable computing device 104 may 

Examples of climate settings 308 include settings for detect the gesture of the user . 
heating , ventilation and air conditioning ( HVAC ) controls Additionally , or alternatively , the user may make a voice 
322 , such as thermostats . Additional examples of climate input 408 that is received by one or more microphones 410 , 
settings 308 may include window position settings 324 , 10 such as may be included in the portable computing device 
ceiling fan settings 326 , and fireplace settings 328 . 104 or the environment sensors 114. For example , the user 
Examples of entertainment settings 310 may include music may speak a voice command such as “ set room temperature 
settings 330 , such as background music on / off and volume lower , " to cause the control module 124 to send device 
control settings , television settings 332 , such as on / off and control instructions 136 to a thermostat that is one of the 
volume settings , and media selection settings 334 , such as 15 controllable devices 112 for lowering the temperature setting 
for selecting channels , songs , videos , determining media of the thermostat for a particular zone . The user input 404 
based on parental controls , etc. and / or voice input 408 may override any other settings 

Additionally , examples of general environment settings determined by the settings determination module 126 and / or 
304 may include appliance settings 336 and security settings the conflict resolution module 140. The microphone 410 
338. For example , appliance settings 336 may include 20 may also be used to assist in detecting a current context of 
settings for domestic robots 340 , a dishwasher 342 , a one or more users 106 in a zone 108 , such as by detecting 
coffeemaker 344 , and a pet feeder 346 , to name a few . sounds that may indicate particular user activities or user 
Further examples of security settings 338 may include conditions . The control module 124 may further receive time 
settings for cameras 348 , an alarm 350 , door locks 352 and information 412 , such as from a computer clock , an online 
garage doors 354. Further , while several example settings 25 source , or the like , to indicate the time of day , the day of the 
and controllable devices are discussed above , numerous week , the date , the month , the year , etc. 
other controllable devices and types of settings will be Additionally , the control module 124 may also receive the 
apparent to those of skill in the art having the benefit of this context information 402 from one or more sensors 414 , 
disclosure . which may include the environment sensors 114 and / or the 
FIG . 4 illustrates an example framework 400 for control- 30 sensors included with the portable computing device . 

ling settings of controllable devices according to some Examples of the sensors 414 included in the portable com 
implementations . For instance , the framework 400 may be puting device may include user biometric sensors 416 for 
employed using , at least in part , the control module 124 on detecting one or more bodily conditions of the user . 
the one or more service computing devices 120 , as discussed Examples of the biometric sensors 416 may include sensors 
above with respect to FIG . 1. Further , in some examples , the 35 for detecting heart rate , body temperature , breathing rate , 
framework 400 may be employed using , at least in part , the perspiration level , blood pressure , blood sugar level , blood 
control module 124 on one or more of the portable com- enzyme levels , cholesterol levels and other aspects of blood 
puting devices 104 , as discussed above with respect to FIG . chemistry , and various other sensors for detecting bodily 
2. Further , in some examples , the framework 400 may be conditions of a user . Additionally , in some examples , the 
employed using control modules 124 on both the service 40 environment sensors 114 may be used to detect bodily 
computing device ( s ) 120 and the portable computing conditions , such as body temperature , heart rate , and the 
device ( s ) 104 like . For instance , the environment sensors 114 may include 

The control module 124 may receive context information infrared sensors , electromagnetic sensors , or other types of 
402 from a plurality of components , sensors and other sensors for detecting various bodily conditions from a 
sources of information . For instance , in the case that a user 45 distance . 
wants to change directly the settings of a controllable device In addition , the sensors 414 included with the portable 
112 , the control module 124 may receive user input 404 computing device may include a GPS ( Global Positioning 
made through one or more input / output ( I / O ) devices 406 . System ) device 418 , one or more accelerometers 420 , one or 
For instance , a user may provide user input via the UI 300 more cameras 422 , an ambient light sensor 424 , an ambient 
discussed above with respect to FIG . 3 through any of a 50 temperature sensor 426 , a gyroscope 428 , a pressure sensor 
touch screen , a mouse , keyboard , keypad , a remote control , 430 , and a proximity sensor 432. The GPS device 418 can 
a joystick , a trackball , buttons , or any other I / O devices 406 identify a location of the portable computing device , and can 
on a portable computing device 104 , additional examples of detect movement of the portable computing device from a 
which are enumerated elsewhere herein . first location to a second location , such as from a first zone 

Further , the user input 404 may also include gestures 55 to a second zone . In some examples , the GPS device 418 
made by the user that are detected by a camera , gesture may be activated only periodically unless movement of the 
detection sensor , or the like . For instance , various different portable computing device has been detected , in which case 
gestures may be detected by one or more sensors included the GPS device 418 may begin monitoring the direction of 
with the environment sensors 114 and / or included with the travel , velocity of travel , etc. For example , movement may 
portable computing device 104. As one example , suppose 60 initially be detected by the accelerometer 420 , which may 
the user is sitting in a chair watching television . The user then cause activation of the GPS device 418. Further , the 
may use a first gesture , such as raising an arm , to increase accelerometer ( s ) 420 can be monitored in the background to 
the volume of the television , and may use a second gesture , check for motion that is indicative of certain types of activity 
such as lowering the arm to decrease the volume . The one or or movement of the portable computing device and the user . 
more cameras may record the gesture as one or more images , 65 Various different types of motion , such as gaits , cadence , 
send the one or more images to the control module 124 , the rhythmic movements , and the like , can be detected by the 
control module may interpret the images , such as by execut- accelerometer ( s ) 424 and may be indicative of walking , 
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jogging , running , and so forth . The gyroscope 428 may settings for the controllable devices 112 , and so forth , 
further indicate motion based on a change in direction of the depending on the type or purpose of the individual control 
portable computing device . The proximity sensor 432 may lable devices 112 . 
indicate whether the portable computing device or a portion The control module 124 may send the context information 
of the portable computing device is near to a surface , such 5 402 to the settings determination module 126 , which may 
as a hand of a user , a face of a user , a lap of a user , a table determine one or more settings 438 to be applied to the or other surface or object , etc. controllable devices 112 based at least in part on the context Further , in some cases , the camera 422 may provide information 402 and the controllable device information images that can be used to detect a context , such as by 134. In addition , when determining the settings 438 for one determining a location of the portable computing device , an 10 or more of the controllable devices 112 based at least in part orientation of the portable computing device , a current on the context information 402 , the settings determination activity of the user , current lighting conditions in a zone , and 
so forth . For example , in the case that the portable comput module 126 may also refer to user preferences 440 , which 
ing device is an augmented reality device , such as a helmet , may describe user preferences for certain controllable device 
goggles or glasses , the portable computing device may have 15 settings that have been expressed by the user , such as may 
a front - facing camera 422 that is active while the portable be made by user input 404 to the UI 300 described above . 
computing device is on for detecting various surroundings , The settings determination module 126 may also refer to 
objects , controllable devices , lighting , and so forth . Cameras user attributes 442 , such as age , sex , bodily condition , and 
422 in other types of portable computing devices may be the like , of the user , when determining the settings 438 
similarly used for determining a current context , if permitted 20 and / or when resolving conflicts in settings . 
by the user . The ambient light sensor 424 may determine a To determine the settings 438 , the settings determination 
light level of the environment surrounding the portable module 126 may also employ at least one of the settings 
computing device . The ambient temperature sensor may rules 130 or the settings model 132. For instance , the settings 
determine the current air temperature in a zone in which the rules 130 may be based on the user preferences 440 or 
portable computing device is located . Further , the pressure 25 default rules , such as turning off one or more of the con 
sensor 430 may measure an ambient pressure in the zone , trollable devices 112 when there are no users detected in a 
which may indicate an altitude of the portable computing zone for a threshold period of time . Furthermore , the settings device , a surrounding barometric pressure , or the like . model 132 may be a trained statistical model , or other Additionally , one or more communication interfaces 434 suitable type algorithm or model , that receives context 
of the portable computing device may also function as 30 information 402 from the sensors 414 ( e.g. , the biometric sensors in some cases . The communication interfaces 430 sensors 416 , microphone 410 , GPS device 418 , accelerom can indicate a physical location of the portable computing eter 420 , cameras 422 , ambient light sensor 424 , ambient device , such as based on identification of a cell tower , a 
wireless access point , or the like , that is within range of the temperature sensors 426 , gyroscope 428 , pressure sensor 
portable computing device . For example , a Wi - Fi - based 35 430 , proximity sensor 432 , communication interfaces 434 , 
positioning system may be used where GPS is inadequate and so forth ) , as well as from any user inputs 404 , time 
such as due to signal blockage , or the like . A localization information 412 , active applications 436 , etc. 
technique used for positioning based on one or more wire Based on the context information 402 , the settings model 
less access points can include measuring the intensity of the may determine a current context for the user and / or the zone 
received signal and / or Wi - Fi “ fingerprinting , ” in which a 40 in which the user is located , such as a current activity of the 
radio map of a given area or interior space is created based user in the zone . Based on the determined context , the 
on a probability distribution of signal strength data from one settings model 132 may determine settings to be applied to 
or more access points , and live signal strength values are one or more controllable devices 112 associated with the 
then compared with the fingerprint . Further , a change in zone . For example , the settings model 132 may determine , 
signal strength from a cell tower , wireless access point , or 45 as a context , a bodily condition of the user , such as whether 
the like , can indicate movement of the portable computing the user is hot or cold , an activity of the user , such as whether 
device . Additionally , other types of communication tech- the user is on a treadmill , watching television , playing a 
nologies , such as near - field communications and close - range game , and so forth . In response to determining the context , 
communications may also indicate a position of the portable the settings model 132 may indicate that the ambient tem 
computing device . In addition , the communication inter- 50 perature should be adjusted , the ambient lighting should be 
faces 434 may communicate with network resources , such adjusted , a volume of an entertainment system should be 
as for determining current weather conditions , time of day , adjusted , a media should be changed , or any of other 
and so forth . numerous possible settings should be changed . The deter 

Further , the context information 402 may also include mined settings 438 may be provided to the control module 
other portable computing device information such as any 55 124 , which may send the settings 438 as the device control 
active applications 436 currently active on the portable instructions 136 to the controllable devices 112 . 
computing device . For example , if the user is currently using The control module 124 may continuously update the 
the portable computing device for a particular activity context information 402 provided to the settings determina 
through use of an application , this can indicate a current tion module 126 , as the context information 402 is received . 
context for the user and the zone in which the user is 60 For instance , the environment sensors 114 , the GPS device 
currently located . In addition , the context information 402 418 and / or the communication interfaces 434 may periodi 
may include the controllable device information 134. For cally determine a location of the portable computing device 
example , the controllable device information 134 may and / or associated user to determine whether the user is still 
include a listing of the controllable devices 112 associated in the same zone . If not , the settings determination module 
with each room or other zone in a surrounding environment , 65 126 may provide new settings 438 to cause the control 
the current settings of the controllable devices 112 , the module 124 to send additional device control instructions 
default settings for the controllable devices 112 , the possible 136 including the new settings 438 to the controllable 
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devices 112 , such as for turning off one or more controllable a particular controllable device differ between two or more 
devices 112 , changing the ambient temperature setting for users in the same zone . When the settings determination 
conserving energy , etc. module 126 detects a settings conflict 446 , the conflict 
As another example , a camera 422 associated with the resolution module 140 may be executed to generate a 

portable computing device or the environment sensors 114 5 resolution 448 in response to the settings conflict 446 . 
may detect that user has turned on a laptop or tablet As one example , the conflict resolution module 140 may computing device , turned on a television , etc. , and may dim comprise one or more statistical models , or other types of the ambient lighting or close the window shades . Further algorithms or models , that may take into consideration the more , the control module 124 may identify one or more 
active applications 436 that are currently active or executing 10 attributes 442 of the users in the same zone , as well as the context information 402 , user preferences 440 and user 
on the portable computing device , such as being used conflict resolution rules 142 and the user settings history currently by a user of the portable computing device , or 444. As mentioned above , the conflict resolution module 140 currently displaying an interface on a display of the portable 
computing device , which may provide an indication of a may be able to learn new conflict resolution rules 142 based 
current use of the portable computing device or an activity 15 on the settings change history 448 or new user inputs 404 or 
of the user . Accordingly , as the user changes activities and / or 408. For instance , if there is a settings conflict 446 for the 
as changes in biometric readings of the user are detected , the volume level of the television , e.g. , a first user's implicit 
control module 124 may automatically adjust the settings of preferred volume level is 12 on a volume level scale of 40 , 
the zone surrounding the user , such as to increase the while a second user's implicit preferred volume level is 20 , 
comfort of the user , perform tasks for the convenience of the 20 the conflict resolution module 140 may average the two 
user , and so forth . As one example , suppose that the user has settings and set the volume at level 16 as the resolution 448 
fallen asleep while watching a movie on television . The to the settings conflict 446. Subsequently , should one of the 
context information 402 , such as biometric sensor informa- users make a user input 404 or 408 to change the volume 
tion ( e.g. , heart rate , breathing rate ) from the biometric setting , such as for changing the volume setting to level 20 , 
sensors 416 , as well as other sensor information ( e.g. , 25 the conflict resolution module 140 may store this user input 
indicative of a user's body position , lack of motion ) , may be as part of the user settings history 444 , and may generate a 
received by the control module 124 and used to determine new conflict resolution rule 142 to the effect that when the 
that the user has fallen asleep . In response to determining first and second users are present in the zone , the second 
that the user has fallen asleep , various settings may be user's volume setting takes priority . Numerous other settings 
changed . As several examples , the movie may be paused 30 rules 130 and conflict resolution rules 142 may be similarly 
and / or the volume may be decreased , the lighting may be generated . For example , explicit rules specified by a user 
dimmed or turned off , the ambient air temperature may be may take precedence over implicit rules determined by the 
lowered , and so forth . settings model 132 . 

Further , the settings model 132 may include a learning Further , while an average of the two settings is used for 
component that may learn preferred settings of a user based 35 resolving the conflict in the example above , other math 
on observed or otherwise detected user activity , which may ematical functions may be used in other examples . For 
be stored as a user settings history 444. For example , instance , in the situation in which there are three or more 
suppose that the user has never provided an express user users with conflicting settings , a median or mode may be 
preference for volume setting for the television in a particu- used to resolve the setting conflict , or any other suitable 
lar zone , but the context information 402 received over a 40 mathematical function . Alternatively , as mentioned previ 
period of time indicates that the user prefers a volume setting ously , in other examples , a hierarchy among the users may 
of approximately 10 on a volume scale of 1 to 40. For be determined , either explicitly based on user inputs , or 
example , the settings model 132 may average the volume implicitly based on user attributes , bodily conditions , or the 
settings used by the user over a period of time , and may like , and the hierarchy may be applied when determining 
establish the average volume setting as an implicit preferred 45 which settings have priority for a particular controllable 
setting for the particular user . Numerous other implicit device . Additionally , in some examples , each zone may be 
preferred settings for the various controllable devices 112 assigned a default user profile that may include various 
may be determined in this manner such that the user does not settings for the controllable devices that are to be applied 
have to provide express setting preferences unless the user when no other users are present in the zone . Such settings 
so desires . 50 may include settings for conserving power , locking doors 

Further , the portable computing device 104 may allow and windows for security , turning on alarm monitoring , and 
some sensors , such as the accelerometer 420 , to operate in so forth . 
the background , while other more power - thirsty sensors , FIG . 5 illustrates select example components of an 
such as the GPS device 418 may remain off until some type example portable computing device 104 according to some 
of movement is detected by the sensors operating in the 55 implementations . The portable computing device 104 may 
background . For instance , the accelerometers may provide be implemented as any of a number of different types of 
sensor information that is indicative of a pattern of move- portable computing devices . Some examples of the portable 
ment corresponding to walking . The device 100 may then computing devices 104 may include wearable computing 
activate the GPS device 418 or other sensors to obtain such as computing devices built into articles 
additional information . 60 of clothing , as well as belt - mounted computing devices , 
As mentioned above , in some situations , multiple users watch - type computing devices , wrist - band - type computing 

may be located in the same zone and , in some examples , the devices , or other body - mounted computing devices ; aug 
control module 124 may receive the context information 402 mented reality devices , helmets , goggles or glasses 104 ( 2 ) ; 
from multiple portable computing devices and may thereby digital media devices and eBook readers 104 ( 3 ) ; tablet 
determine a context about multiple users in the same zone . 65 computing devices 104 ( 4 ) ; smart phones , mobile devices 
As one example , the settings determination module 126 may and portable gaming systems 104 ( 5 ) ; laptops , netbooks and 
detect a settings conflict when the settings to be applied to other portable computers 104 ( 6 ) , and any other portable 
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device capable of sending communications and performing media 504 may include the control module 124 , the settings 
the functions according to the techniques described herein . determination module 126 , the settings model 132 , and the 

Further , some or all of the portable computing devices 104 conflict resolution module 140 , as discussed above . Further , 
herein may provide augmented reality functionality , such as the functional components may also include a user interface 
through built - in features and / or through software installed 5 module 506 for presenting the UI 300 discussed above with 
on the portable computing devices . For example , a smart respect to FIG . 3. Additional functional components may phone , tablet or other portable computing device 104 may be include an operating system 508 for controlling and man enabled with augmented reality functionality through execu aging various functions of the portable computing device tion of one or more augmented reality applications or other 104 and for enabling basic user interactions with the por computer programs on the portable computing device 104. 10 
Accordingly , the augmented reality examples herein are not table computing device 104. The computer - readable media 
limited to designated augmented reality portable computing 504 may further include one or more applications 510 that 
devices such as goggles or glasses . As one example , a may be executed on the portable computing devices 104 for 
camera on a portable computing device may be used to performing various functions and tasks . 
obtain one or more images of an area surrounding a user . The 15 In addition , the computer - readable media 504 may also 
portable computing device may provide the user with infor store data , data structures and the like , that are used by the 
mation , such as identification of individuals , objects , etc. , in functional components . For example , data stored by the 
the area based on analysis of the image . computer - readable media 504 may include the settings rules 

In a basic configuration , the portable computing device 130 , the conflict resolution rules 142 , the controllable device 
104 includes , or accesses , components such as at least one 20 information 134 , the user preferences 440 , the user attributes 
processor 502 , one or more computer - readable media 504 , 442 , the user settings history 444 , and , in some examples , 
the one or more communication interfaces 434 , and the one stored biometric sensor information 512. Depending on the 
or more input / output ( 1/0 ) components 406. Each processor type of the portable computing device 104 , the computer 
502 may itself comprise one or more processors or process- readable media 504 may also optionally include other func 
ing cores . For example , the processor 502 can be imple- 25 tional components and data , such as other modules and data 
mented as one or more microprocessors , microcomputers , 514 , which may include programs , drivers , etc. , and the data 
microcontrollers , digital signal processors , central process- used by the functional components . Further , the portable 
ing units , state machines , logic circuitries , and / or any computing device 104 may include many other logical , 
devices that manipulate signals based on operational instruc- programmatic and physical components , of which those 
tions . In some cases , the processor 502 may be one or more 30 described are merely examples that are related to the dis 
hardware processors and / or logic circuits of any suitable cussion herein . 
type specifically programmed or configured to execute the The portable computing device 104 may further include 
algorithms and processes described herein . The processor the one or more communication interfaces 434 , which may 
502 can be configured to fetch and execute computer- support both wired and wireless connection to various 
readable processor - executable instructions stored in the 35 networks , such as cellular networks , radio , Wi - Fi networks , 
computer - readable media 504 . close - range wireless connections , near - field connections , 

Depending on the configuration of the portable computing infrared signals , audio signals , local area networks , wide 
device 104 , the computer - readable media 504 may be an area networks , the Internet , and so forth , examples of which 
example of tangible non - transitory computer storage media are additionally enumerated above . The communication 
and may include volatile and nonvolatile memory and / or 40 interfaces 434 may further allow a user to access storage on 
removable and non - removable media implemented in any or through another device , such as the service computing 
type of technology for storage of information such as device ( s ) 120 , a network attached storage device , cloud 
computer - readable processor - executable instructions , data storage , or the like . 
structures , program modules or other data . The computer- The portable computing device 104 may further be 
readable media 504 may include , but is not limited to , RAM , 45 equipped with the one or more various I / O components 406 . 
ROM , EEPROM , flash memory or other computer - readable Such I / O components 406 may include speakers , a micro 
media technology , CD - ROM , digital versatile disks ( DVD ) phone , and various user controls ( e.g. , buttons , a joystick , a 
or other optical storage , magnetic cassettes , magnetic tape , keyboard , a keypad , a touch screen , etc. ) , a haptic output 
solid - state storage and / or magnetic disk storage . Further , in device , and so forth . For example , the operating system 508 
some cases , the portable computing device 104 may access 50 of the portable computing device 104 may include suitable 
external storage , such as RAID storage systems , storage drivers configured to accept input from a keypad , keyboard , 
arrays , network attached storage , storage area networks , or other user controls and devices included with the I / O 
cloud storage , or any other medium that can be used to store components 406 . 
information and that can be accessed by the processor 502 Other components included in the portable computing 
directly or through another computing device or network . 55 device 104 may include various types of sensors , which may 
Accordingly , the computer - readable media 504 may be include the microphone 410 , the GPS device 418 , an accel 
computer storage media able to store instructions , modules erometer 420 , one or more cameras 422 , an ambient light 
or components that may be executed by the processor 502 . sensor 424 , an ambient temperature sensor 426 , a gyroscope 

The computer - readable media 504 may be used to store 428 , a pressure sensor 430 , a proximity sensor 432 , and so 
and maintain any number of functional components that are 60 forth . In addition , the portable computing device 104 may 
executable by the processor 502. In some implementations , include one or more biometric sensors , such as a body 
these functional components comprise instructions or pro- temperature sensor 516 , a heart rate sensor 518 , a blood 
grams that are executable by the processor 502 and that , pressure sensor 520 , a breath rate sensor 522 , a blood 
when executed , implement operational logic for performing chemistry sensor 524 , and so forth . Numerous other types of 
the actions and services attributed above to the portable 65 sensors 526 may be included on the portable computing 
computing device 104. Functional components of the por- device 104 , with the foregoing being merely several 
table computing device 104 stored in the computer - readable examples for discussion purposes . 
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FIG . 5 further illustrates that the portable computing cally programmed or configured to execute the algorithms 
device 104 includes a display 528 , which may be passive , and processes described herein . The processor 602 can be 
emissive or any other form of display . In some cases , the configured to fetch and execute computer - readable proces 
display 528 may be an electronic paper display , such as an sor - executable instructions stored in the computer - readable 
electrophoretic or electrowetting display , as mentioned 5 media 604 . 
above . Other examples of electronic paper displays may The computer - readable media 604 may include volatile 
include bi - stable LCD displays , micro electromechanical and nonvolatile memory and / or removable and non - remov 
system ( MEMS ) displays , such as interferometric modulator able media implemented in any type of technology for 
displays , cholesteric displays , electrofluidic pixel displays , storage of information , such as computer - readable instruc 
photonic ink displays , gyricon displays , and the like . In other 10 tions , data structures , program modules or other data . Such 
implementations , or for other types of devices , the display computer - readable media includes , but is not limited to , 
528 may be an active display such as a liquid crystal display , RAM , ROM , EEPROM , flash memory or other memory 
a plasma display , a light emitting diode display , an OLED technology , CD - ROM , digital versatile disks ( DVD ) or other 
( organic light - emitting diode ) display , or any other suitable optical storage , magnetic cassettes , magnetic tape , solid 
type of display able to present digital content thereon . 15 state storage , magnetic disk storage , RAID storage systems , 
Accordingly , implementations herein are not limited to any storage arrays , network attached storage , storage area net 
particular display technology . Alternatively , in some works , cloud storage , or any other medium that can be used 
examples , the portable computing device 104 does not to store the desired information and that can be accessed by 
include a display . Additionally , the portable computing a computing device . Depending on the configuration of the 
device 104 may include various other components that are 20 service computing device 120 , the computer - readable media 
not shown , examples of which include removable storage , a 604 may be a type of computer - readable storage media 
power source , such as a battery and power control unit , a PC and / or may be a tangible non - transitory media . 
Card component , and so forth . The communication interface ( s ) 606 may include one or 

Various instructions , methods and techniques described more interfaces and hardware components for enabling 
herein may be considered in the general context of com- 25 communication with various other devices , such as the 
puter - executable instructions , such as program modules portable computing devices 104 over the one or more 
stored on computer storage media and executed by the networks 116. For example , communication interface ( s ) 606 
processors herein . Generally , program modules include rou- may facilitate communication through one or more of the 
tines , programs , objects , components , data structures , etc. , Internet , cable networks , cellular networks , wireless net 
for performing particular tasks or implementing particular 30 works ( e.g. , Wi - Fi , cellular ) and wired networks . 
abstract data types . These program modules , and the like , The computer - readable media 604 may be used to store 
may be executed as native code or may be downloaded and and maintain any number of functional components that are 
exec ed , such as in a virtual machine or other just - in - time executable by the processor ( s ) 602. In some implementa 
compilation execution environment . Typically , the function- tions , these functional components comprise instructions or 
ality of the program modules may be combined or distrib- 35 programs that are executable by the processor ( s ) 602 and 
uted as desired in various implementations . An implemen- that , when executed , implement operational logic for per 
tation of these modules and techniques may be stored on forming the actions and services attributed to the service 
computer storage media or transmitted across some form of computing device 120. Functional components of the ser 
communication media . vice computing device 120 stored in the computer - readable 
FIG . 6 illustrates an example configuration of the service 40 media 604 may include the control module 124 , the settings 

computing device ( s ) 120 according to some implementa- determination module 126 , the settings model 132 , and the 
tions . In some examples , the service computing device ( s ) conflict resolution module 140 , as discussed above . Addi 
120 may be one or more remote servers located at a data tional function components stored in the computer readable 
center , a server farm , or the like , for providing computing media 604 may include an operating system 608 that may 
and / or data storage services . In other examples , the service 45 manage various tasks of the service computing device 120 , 
computing device ( s ) 120 may be a local computing device , and provide basic functionality . 
such as a personal computer , home server , or the like , In addition , the computer - readable media 604 may also 
configured to manage the controllable devices in a particular store data , data structures and the like , that are used by the 
home or other surrounding environment . Further , in some functional components . For example , data stored by the 
examples , the service computing device ( s ) 120 may include 50 computer - readable media 604 may include the settings rules 
both a local computing device and one or more remote 130 , the conflict resolution rules 142 , the controllable device 
server computing devices . Numerous other possible con- information 134 , the user preferences 440 , the user attributes 
figurations and architectures will be apparent to those of 442 , and the user settings history 444. For example , one or 
skill in the art having the benefit of the disclosure herein . more user profiles 610 may include at least one of the 

In the illustrated example , each service computing device 55 respective user preferences 440 , user attributes 442 , user 
120 may include one or more processors 602 , one or more settings history 444 , and other user information 612 , such as 
computer readable media 604 and one or more communi- stored biometric sensor information , for a respective user or 
cation interfaces 606. Each processor 602 may be a single other entity . Further , while the one or more user profiles 610 
processing unit or a number of processing units , and may are not shown in the portable computing device example of 
include single or multiple computing units or multiple 60 FIG . 5 , the one or more user profiles 610 may also be 
processing cores . The processor 602 can be implemented as maintained on the portable computing device 104 , such as 
one or more microprocessors , microcomputers , microcon- when the portable computing device 104 manages device 
trollers , digital signal processors , central processing units , settings and conflict resolutions directly . The computer 
state machines , logic circuitries , and / or any devices that readable media 604 may also optionally include other func 
manipulate signals based on operational instructions . For 65 tional components and data , such as other modules and data 
instance , the processor 602 may be one or more hardware 614 , which may include programs , drivers , etc. , and the data 
processors and / or logic circuits of any suitable type specifi- used by the functional components . 
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The service computing device ( s ) 120 may further be sensor information may also , or alternatively , be received 
equipped with various input / output devices 616. Such I / O from the environmental sensors located in the zone . 
devices 616 may include a display , various user interface At 708 , the computing device determines a first setting for 
controls ( e.g. , buttons , mouse , keyboard , touch screen , etc. ) , a controllable device associated with the zone . For example , 
audio speakers , connection ports and so forth . The service 5 the first setting may be determined from at least one of the 
computing device ( s ) 120 may also include many other first user profile or the biometric sensor information . For logical , programmatic and physical components , of which instance , the computing device may use a settings determi those described above are merely examples that are related nation module to determine , based at least in part on the first to the discussion herein . user profile , an explicit or implicit setting preferred by the 
FIGS . 7 and 8 illustrate example processes according to 10 first user for a controllable device . Further , if the biometric some implementations . These processes are illustrated as a 

collection of blocks in logical flow diagrams , which repre sensor information indicates a particular bodily condition or 
sent a sequence of operations , some or all of which can be activity of the first user , this may also be used to determine 
implemented in hardware , software or a combination the first setting for the controllable device in some cases . As 
thereof . In the context of software , the blocks represent 15 one example , the controllable device may be a climate 
computer - executable instructions stored on one or more control system and the settings may be temperature settings . 
computer - readable media that , when executed by one or Numerous other examples of controllable devices are dis 
more processors , perform the recited operations . Generally , cussed above . 
computer - executable instructions include routines , pro- At 710 , the computing device determines a second setting 
grams , objects , components , data structures and the like that 20 for the controllable device , the second setting being based at 
perform particular functions or implement particular least in part on the second user profile . For instance , the 
abstract data types . The order in which the operations are second setting may be an implicit or explicit setting prefer 
described should not be construed as a limitation . Any ence of the second user for the controllable device deter 
number of the described blocks can be combined in any mined based at least in part on the second user profile . 
order and / or in parallel to implement the process , or alter- 25 At 712 , the computing device determines that a conflict 
native processes , and not all of the blocks need be executed . exists between the first setting and the second setting based 
For discussion purposes , the processes are described with at least in part on the first setting being different from the 
reference to the architectures , environments and systems second setting . For example , when the second setting and 
described in the examples herein , although the processes first setting are different , the conflict may be resolved by a 
may be implemented in a wide variety of other architectures , 30 conflict resolution module . 
environments or systems . At 714 , the computing device selects a setting for the 

FIG . 7 is a flow diagram illustrating an example process controllable device based at least in part on at least one of : 
700 for resolving a settings conflict that may be executed , at an average of the first setting and the second setting ; or a 
least in part , by one or more computing devices , such as the hierarchy determined based on at least one of : the biometric 
service computing device ( s ) 120 and / or the portable com- 35 sensor information , the first user profile , or the second user 
puting device ( s ) 104 according to some implementations . profile . For example , as discussed above , for some types of 

At 702 , the computing device receives a first presence controllable devices , the conflict may be resolved by aver 
indication that a first portable computing device is located in aging the two settings . In other examples , the conflict may 
a zone of an interior space including multiple zones . For be resolved by determining a hierarchy between the two 
example , the first portable computing device may be asso- 40 users , such as based on a user attribute ( e.g. , age ) , based on 
ciated with a first user profile corresponding to a first user of a bodily condition , or based on some other technique , 
the first portable computing device , and may be determined examples of which are give above . 
to be in the zone using any of the techniques discussed FIG . 8 is a flow diagram illustrating an example process 
above . As one example , the zone in the interior space may 800 for controlling a controllable device based at least in 
be a room in a house having multiple rooms . 45 part on a bodily condition of a user , and that may be 

At 704 , the computing device receives a second presence executed , at least in part , by one or more computing devices , 
indication that a second portable computing device is such as the service computing device ( s ) 120 and / or the 
located in the zone . For example , the second portable portable computing device ( s ) 104 according to some imple 
computing device may be associated with a second user mentations . 
profile corresponding to a second user of the second portable 50 At 802 , the computing device receives biometric sensor 
computing device , and also may be determined to be in the information indicating a bodily condition of a user located in 
zone using the techniques described above . Accordingly , the a zone of an interior space . For example , the computing 
computing device may receive presence information for the device may receive biometric sensor information from one 
zone , and the presence information may correspond to a first or more biometric sensors included in a portable computing 
user profile and a second user profile in this example . 55 device carried by the user . Receiving the biometric sensor 
Further , in some examples , the first portable computing information indicating the bodily condition may include 
device and / or the second portable computing device may be receiving at least one of : a heart rate of the user , a body 
wearable computing devices . temperature of the user , a breathing rate of the user , a blood 

At 706 , the computing device may further receive , at least pressure of the user , or blood chemistry information of the 
in part from the first wearable computing device , biometric 60 user . 
sensor information indicating a bodily condition of the first At 804 , at least partially in response to receiving the 
user . For example , the biometric sensor information may be biometric sensor information , the computing device may 
used to determine the bodily condition of the first user , such cause a change in a setting of at least one controllable device 
as at least one of a heart rate of the first user ; a body to affect an environment of the zone . For example , if the 
temperature of the first user ; a breathing rate of the first user ; 65 biometric sensor information indicates that the user is exer 
a blood pressure of the first user ; or blood chemistry cising or feels warm , the computing device may change a 
information of the first user . In some cases , the biometric setting of a climate control system to lower the ambient air 



one 

25 

US 10,917,259 B1 
27 28 

temperature , may turn on a ceiling fan , open a window , or 2. The method as recited in claim 1 , wherein the deter 
so forth . Additional examples of controllable device settings mining the third setting to apply to the controllable device is 
are discussed above . based at least in part on determining an average of the first 

Furthermore , this disclosure provides various example setting and the second setting . 
implementations , as described and as illustrated in the 5 3. The method as recited in claim 1 , wherein the applying 
drawings . However , this disclosure is not limited to the the one or more conflict resolution rules to determine the 
implementations described and illustrated herein , but can third setting to apply to the controllable device is based at 
extend to other implementations , as would be known or as least in part on determining a user attribute from at least one 
would become known to those skilled in the art . Reference of the first user profile or the second user profile , the user 
in the specification to “ one implementation , ” “ this imple- 10 attribute comprising at least one of : a user age ; or a user 
mentation , ” “ these implementations ” or “ some implemen- bodily condition . 
tations ” means that a particular feature , structure , or char- 4. The method as recited in claim 1 , further comprising 
acteristic described is included in at least receiving , from one or more biometric sensors of the por 
implementation , and the appearances of these phrases in table computing device associated with the first user profile , 
various places in the specification are not necessarily all 15 biometric sensor information indicating a bodily condition referring to the same implementation . of a user of the portable computing device , wherein the 

Although the subject matter has been described in lan- determining the first setting corresponding to the first user 
guage specific to structural features and / or methodological profile is based at least in part on the biometric sensor 
acts , it is to be understood that the subject matter defined in information . 
the appended claims is not necessarily limited to the specific 20 5. The method as recited in claim 4 , further comprising 
features or acts described . Rather , the specific features and determining , from the biometric sensor information , the 
acts are disclosed as example forms of implementing the bodily condition of the first user including at least one of : 
claims . a heart rate of the first user ; 

a body temperature of the first user ; 
What is claimed is : a breathing rate of the first user ; 
1. A method comprising : a blood pressure of the first user ; or 
receiving , by a computing device from one or more blood chemistry information of the first user . 

sensors , presence information indicating presence of a 6. The method as recited in claim 1 , wherein the com 
first user and a second user within a zone ; puting device is a portable computing device associated with 

identify , based at least in part on the presence information , 30 the first user profile , the method further comprising deter 
a first user profile having associated first settings for the mining , by the portable computing device , the setting to 
first user including a first priority level associated with apply to the controllable device when the first setting 
a first setting corresponding to at least one of the first corresponding to the first user profile is different from the 
settings and a second user profile having associated second setting corresponding to the second user profile . 
second settings for the second user including a second 35 7. The method as recited in claim 6 , further comprising 
priority level associated with a second setting corre- determining that the first portable computing device deter 
sponding to at least one of the second settings ; mines the setting to apply based on determining a hierarchy 

receiving , from one or more sensors of a portable com- from at least one of the first user profile or the second user 
puting device associated with the first user profile , profile . 
sensor information indicating an amount of light in the 40 8. The method as recited in claim 1 , wherein the receiving 
zone , and audio sensor information indicating a volume the presence information for the zone comprises at least one 
of sound in the zone ; of : 

determining the first setting for a controllable device receiving an indication that the portable computing device 
associated with the zone ; is in the zone ; 

determining that the second user has remained in the zone 45 recognizing an identification item in the zone ; or 
at least a threshold period of time ; recognizing a user in the zone based at least in part on at 

determining the second setting for the controllable device , least one of facial recognition or body recognition . 
wherein the first setting is different from the second 9. A system comprising : 
setting ; one or more processors ; and 

determining , based at least in part on a type of the 50 a memory that stores one or more computer - executable 
controllable device , one or more conflict resolution instructions that are executable by the one or more 
rules from a plurality of conflict resolution rules ; processors to cause the system to perform operations 

applying the one or more conflict resolution rules to comprising : 
determine a third setting to apply to the controllable receiving , by a computing device from one or more 
device ; sensors , presence information indicating presence of 

causing the controllable device to change to the third a first user and a second user within a zone ; 
setting ; identifying , based at least in part on the presence 

after the controllable device is adjusted according to the information , a first user profile having associated 
third setting , receiving an indication that the control first settings for the first user including a first priority 
lable device has been adjusted to a fourth setting by at 60 level associated with a first setting corresponding to 
least one of the first user or the second user ; and at least one of the first settings and a second user 

storing an additional conflict resolution rule based , at least profile having associated second settings for the 
in part , on the fourth setting , the additional conflict second user including a second priority level asso 
resolution rule including an adjustment to at least one ciated with a second setting corresponding to at least 
of the first priority level associated with the first setting 65 one of the second settings ; 
or the second priority level associated with the second receiving , from one or more sensors of a portable 
setting . computing device associated with the first user pro 
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file , sensor information indicating an amount of light determining a hierarchy from at least one of the first user 
in the zone , and audio sensor information indicating profile or the second user profile . 
a volume of sound in the zone ; 16. The system as recited in claim 9 , wherein the receiv 

determining the first setting for a controllable device ing the presence information for the zone comprises at least 
associated with the zone ; 

determining that the second user has remained in the receiving an indication that the portable computing device 
zone at least a threshold period of time ; 

determining the second setting for the controllable recognizing an identification item in the zone ; or 
device , wherein the first setting is different from the recognizing a user in the zone based at least in part on at 
second setting ; least one of facial recognition or body recognition . 

17. The system as recited in claim 9 , wherein the first determining , based at least in part on a type of the settings and the second settings comprise at least one of : controllable device , one or more conflict resolution a setting of lighting in the zone ; or rules from a plurality of conflict resolution rules ; an audio volume setting of a controllable device providing applying the one or more conflict resolution rules to audio to the zone . 
determine a third setting to apply to the controllable 18. A system comprising : 
device ; at least one computing device including at least one 

causing the controllable device to change to the third processor and one or more computer - readable storage setting ; media storing processor - executable instructions 
after the controllable device is adjusted according to the executable by the at least one processor to implement 

third setting , receiving an indication that the control one or more services , wherein the one or more services 
lable device has been adjusted to a fourth setting by are configured to : 
at least one of the first user or the second user ; and receive , from a sensor within a room of a house , a first 

storing an additional conflict resolution rule based , at presence indication that indicates presence of a first 
least in part , on the fourth setting , the additional 25 user in the room ; 
conflict resolution rule including an adjustment to at identify a first user profile associated with the first user , 
least one of the first priority level associated with the wherein the first user profile includes first settings , a 
first setting or the second priority level associated first priority level associated with a first setting 
with the second setting . corresponding to at least one of the first settings , and 

10. The system as recited in claim 9 , wherein the deter- 30 one or more first attributes associated the first user ; 
mining the third setting to apply to the controllable device is receive , from the sensor , a second presence indication 
based at least in part on determining an average of the first that indicates presence of a second user in the room ; 
setting and the second setting . identify a second user profile associated with the sec 

11. The system as recited in claim 9 , wherein the applying ond user wherein the second user profile includes 
the one or more conflict resolution rules to determine the 35 second settings , a second priority level associated 
third setting to apply to the controllable device is based at with a second setting corresponding to at least one of 
least in part on determining a user attribute from at least one the second settings , and one or more second attri 
of the first user profile or the second user profile , the user butes associated with the second user ; 
attribute comprising at least one of : a user age ; or a user receive , at least in part from a first wearable computing 
bodily condition . device associated with the first user , sensor informa 

12. The system as recited in claim 9 , the operations further tion that includes at least one of : biometric sensor 
comprising receiving , from one or more biometric sensors of information indicating a bodily condition of the first 
the portable computing device associated with the first user user , light sensor information indicating an amount 
profile , biometric sensor information indicating a bodily of light in the room , and audio sensor information 
condition of a user of the portable computing device , 45 indicating a volume of sound in the room ; 
wherein the determining the first setting corresponding to determine the first setting for a system associated with 
the first user profile is based at least in part on the biometric the room , the first setting based at least in part on the 
sensor information . first settings and the sensor information ; 

13. The system as recited in claim 12 , the operations determine that the second user has remained in the 
further comprising determining , from the biometric sensor 50 room for at least a threshold period of time ; and 
information , the bodily condition of the first user including at least partly in response to determining that the 
at least one of : second user has remained in the room for at least the 

a heart rate of the first user ; threshold period of time : 
a body temperature of the first user ; determine the second setting for the system , the 
a breathing rate of the first user ; second setting based at least in part on the second 
a blood pressure of the first user ; or settings ; 
blood chemistry information of the first user . determine that a conflict exists between the first 
14. The system as recited in claim 9 , wherein the com setting and the second setting based at least in part 

puting device is a portable computing device associated with on the first setting being different from the second 
the first user profile , the operations further comprising 60 setting ; 
determining , by the portable computing device , the setting to determine , based at least in part on a type of the 
apply to the controllable device when the first setting system , the one or more first attributes , and the 
corresponding to the first user profile is different from the one or more second attributes , one or more con 
second setting corresponding to the second user profile . flict resolution rules to resolve the conflict , 

15. The system as recited in claim 14 , the operations 65 wherein the one or more conflict resolution rules 
further comprising determining that the first portable com are determined from a plurality of conflict reso 
puting device determines the setting to apply based on lution rules ; 
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apply the one or more conflict resolution rules to the bodily condition of the first user determined from the 
determine a third setting for the system ; biometric sensor information received at least in part 

cause the system to adjust to the third setting ; from the first wearable computing device ; or 
after the system is adjusted to the third setting , a user setting history including a value associated with a receive an indication that the system has been 

adjusted to a fourth setting by at least one of the setting of the system when the first user and the second 
user were indicated to be in the room . first user or the second user ; and 

generate an additional conflict resolution rule asso- 20. The system as recited in claim 18 , wherein the one or 
ciated with the first user and the second user more services are further configured to : 
based , at least in part , on receiving the indication receive a third presence indication that a second wearable that the system has been adjusted to the fourth computing device associated with the second user has setting , the additional conflict resolution rule been removed from the room ; and including an adjustment to at least one of the first 
priority level associated with the first setting or the in response to determining that a second threshold period 
second priority level associated with the second of time has elapsed since the second wearable comput 
setting ing device was determined to have been removed from 

19. The system as recited in claim 18 , wherein the one or the room , cause the system to change to the first setting . more services are configured to determine the hierarchy by 
determining at least one of : 
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